Aim: To characterize the distribution of total cholesterol (TC), LDL cholesterol (LDL-C), HDL cholesterol (HDL-C) and triglycerides in primary health care users. Methods: We performed a cross-sectional study in a primary care setting, involving 719 general practitioners based on stratified distribution proportional to the population density of each region of Portugal. The first two adult patients scheduled for an appointment on a given day were invited to participate. A questionnaire was applied to assess sociodemographic, clinical and laboratory data, including lipid profile. Results: The study included 16 856 individuals (mean age 58.1±15.1 years; 61.6% women). Data on TC, LDL-C, HDL-C and triglycerides was available in 95.9% (n=16 159), 59.1% (n=9956), 95.4% (n=16 074) and 97.9% (n=16 494) of the population, respectively. Hypercholesterolemia (TC ≥200 mg/dl) was detected in 47% and 38.4% had high levels of LDL-C (≥130 mg/dl). Hypertriglyceridemia (≥200 mg/dl) and low HDL-C (<40 mg/dl) were less prevalent, affecting roughly 13% of the population. Dyslipidemia was more common in midle-aged men and in post-menopausal women. Of the population aged over 40, 54.1% met eligibility criteria for lipid-lowering therapy and 44.7% were medicated with statins, but only 16.0% of these had TC ≤175 mg/dl. ଝ Please cite this article as: Cortez-Dias N, Robalo Martins S, Belo A, Fiúza M, em nome dos Investigadores do Estudo VALSIM. Caracterização do perfil lipídico nos utentes dos cuidados de saúde primários em Portugal. Rev Port Cardiol. 2013;32:987---996.
Introduction
Cardiovascular disease (CVD) is the leading cause of morbidity and mortality worldwide and a major problem in Portugal, in terms of coronary artery disease and even more of stroke, the incidence of which is among the highest in the world. 1, 2 Furthermore, the incidence of CVD is increasing in developed and developing countries, the result of changes in lifestyles and increased prevalence of cardiovascular risk factors. 3, 4 Dyslipidemia is an important risk factor for CVD, since cholesterol is a central component of atheromatous plaques. The link between cholesterol levels and coronary and cerebrovascular disease has been clearly demonstrated. 5, 6 It is estimated that hypercholesterolemia is implicated in 56% of cases of coronary disease and 18% of cerebrovascular disease. 7, 8 At the same time, lowering levels of total cholesterol (TC) and low-density lipoprotein cholesterol (LDL-C) with HMG-coenzyme A reductase inhibitors (statins) has been shown to reduce the incidence of CVD in primary prevention 9---11 and the risk of recurrence in secondary prevention. 12, 13 The beneficial effect of lipid-lowering therapy on mortality rates means that assessment of global cardiovascular risk is now of fundamental importance.
Major medical societies have repeatedly reviewed optimum cholesterol levels for the general population and for those at increased risk, and have successively reduced the threshold for a diagnosis of hypercholesterolemia. 14---16 It is now recognized that other changes in lipid profile also predispose to premature CVD. Atherogenic dyslipidemia is defined as a combination of high levels of triglycerides (TG), apolipoprotein B and small LDL particles, together with low levels of high-density lipoprotein cholesterol (HDL-C). It is also often associated with other cardiovascular risk factors in the form of metabolic syndrome.
The prevalence of dyslipidemia in Portugal has been investigated in various epidemiological studies at regional 17---19 and national level, 20, 21 and estimated in a systematic review. 22---24 However, these studies present considerable differences in diagnostic criteria, methodologies, target populations and method of assessing lipid levels. This makes the present analysis of lipid profile in adult primary health care users in Portugal of particular importance.
The aim of the present study was to characterize the distribution of TC, LDL-C, HDL-C and TG and to estimate the prevalence of dyslipidemia in primary health care users in Portugal. A second objective was to determine the prevalence of lipid-lowering therapy and to assess the level of control of lipid profile in those under such therapy.
Methods
The VALSIM study was a cross-sectional observational study of adult primary care users in Portugal. 25 It involved 719 general practitioners, based on stratified and proportional distribution by district and region of mainland Portugal, Madeira and the Azores. The study was carried out between April 2006 and November 2007.
The first two adult patients scheduled for an appointment on a given day who met the study criteria were invited to participate, irrespective of the reason for the consultation and of the presence of cardiovascular risk factors. The inclusion criterion was the existence of laboratory test results for fasting glucose, HDL-C and TG performed in the previous year; the exclusion criterion was the presence of clinical conditions that could affect a diagnosis of metabolic syndrome, such as thyroid dysfunction. After informed consent was obtained, a questionnaire was applied to characterize sociodemographic, anthropometric, clinical (personal history, current medication, diet and physical activity) and laboratory data. Coronary artery disease was considered present when this diagnosis had been made by the attending physician, with no requirement for exams confirming the diagnosis and no distinction being made as to the clinical setting involved (angina, acute coronary syndrome or myocardial infarction). Stroke was considered present when this diagnosis had been made by the attending physician, with no requirement for exams confirming the diagnosis and no distinction being made as to the type (ischemic or hemorrhagic). Diabetes was defined as the presence of fasting glucose ≥126 mg/dl or below this level under therapy with oral antidiabetics or insulin.
The 10-year risk of cardiovascular death was estimated in the population aged over 40 by application of the SCORE system, using the charts for countries with low CVD risk. 26 Individuals aged under 40 were not included in the analysis, while the risk for those aged over 65 was estimated by applying the charts for age 65. Patients with a history of coronary artery disease, stroke, diabetes or severe hypercholesterolemia (TC ≥320 mg/dl or LDL-C ≥240 mg/dl) were assumed to be at high baseline cardiovascular risk. Of the remaining patients, those with an estimated 10-year risk of cardiovascular death of ≥5% after stratification were also considered at high cardiovascular risk.
To enable comparison with previous studies in the Portuguese population, the prevalence of hypercholesterolemia was determined using different definitions: (1) serum TC ≥200 mg/dl; (2) TC ≥200 mg/dl or below this level under lipid-lowering therapy; and (3) different cut-offs according to estimated 10-year risk of cardiovascular death. In the latter case, hypercholesterolemia was considered present in individuals at low cardiovascular risk with TC ≥190 mg/dl (5 mmol/l), in those at high cardiovascular risk (due to previous history or after stratification) with TC ≥175 mg/dl (4.5 mmol/l), and in all those taking lipid-lowering drugs, irrespective of their estimated cardiovascular risk.
Patients with high cardiovascular risk and TC ≥175 mg/dl (4.5 mmol/l) were considered eligible for lipid-lowering therapy, as were those already under such therapy.
Statistical analysis
Categorical variables were analyzed to determine absolute and relative frequencies, with 95% confidence intervals. Prevalence rates were adjusted for gender and age by the total probability theorem, taking into account the demographic composition of the adult population resident in Portugal, by district and region, in 2000 (2001 Census, National Institute of Statistics [INE] ). Categorical variables were compared using the chi-square test. Numerical variables were analyzed based on the number of observations, means, standard deviation, medians, and analysis of variance by Levene's test. Numerical variables with a normal distribution (as assessed by the Kolmogorov-Smirnov test) were compared using the Student's t test, and those with a non-normal distribution were compared using Kruskal-Wallis non-parametric tests. The statistical analysis was performed using SPSS, a level of significance of 5% being used in comparative analyses (p<0.05).
Results

Study population
The VALSIM study assessed 16 856 individuals, of whom 61.6% were women, with a mean age of 58±15 years. Data on serum TC, LDL-C, HDL-C and TG were available in 95.9% (n=16 159), 59.1% (n=9956), 95.4% (n=16 074) and 97.9% (n=16 494), respectively.
Of the individuals assessed, 14 251 were aged ≥40 years (male [M]: 5573; female [F]: 8678). Of this population, 29.5% (M: 34.4%; F: 25.4%) met at least one criterion for high cardiovascular risk based on previous history: 8.2% (M: 9.5%; F: 7.2%) had coronary artery disease, 3.3% (M: 3.7%; F: 2.8%) a history of cerebrovascular disease, 22.1% (M: 25.3%; F: 19.4%) diabetes, and 1.5% (M: 1.8%; F: 1.2%) severe hypercholesterolemia (TC ≥320 mg/dl or LDL-C ≥240 mg/dl). A further 3.7% (M: 6.9%; F: 0.8%) were placed in the high-risk group after stratification (estimated 10-year risk ≥5%).
Serum lipid levels
Mean TC in the study population was 206±41 mg/dl, and 200±40 mg/dl adjusted for gender and age, with no difference between the sexes (M: 200±42 mg/dl; F: 200±38 mg/dl). Mean LDL-C was 126±37 mg/dl, and 122±36 mg/dl adjusted for gender and age (M: 123±37 mg/dl; F: 120±35 mg/dl). TC and LDL-C levels increased and then decreased with age (Tables 1 and 2 ). Up to the fifth decade of life, TC and LDL-C levels were higher in men, while in older individuals they were higher in women (Table 3) . Mean TG adjusted for gender and age was 132±81 mg/dl, and was significantly higher in men (M: 146±96 mg/dl vs. F: 119±69 mg/dl; p<0.001). TG also increased and then decreased with age, and was higher in men of all age-groups (Table 4) ; furthermore, the highest mean values were seen at an earlier age in men.
Mean HDL-C adjusted for gender and age was 55±17 mg/dl, and was significantly lower in men (M: 51±17 mg/dl vs. F: 58±18 mg/dl; p<0.001), but did not vary significantly with age ( Table 6 ).
Prevalence of dyslipidemia
The estimated prevalence of hypercholesterolemia in primary health care users was 47.0% (unadjusted: 53.2%), based on a TC cut-off of 200 mg/dl; 57.9% (unadjusted: 64.4%) presented TC ≥190 mg/dl, and 11.4% (unadjusted: 13.4%) had TC ≥250 mg/dl. Overall prevalence was similar in both sexes (Table 5 ), but varied significantly with age, tending to be higher in middle-aged men, but in older age-groups women tended to predominate (Figure 1 , Table 6 ). Elevated LDL-C (≥130 mg/dl) was found in 38.4% of the population, with a similar proportion in both sexes. Hypertriglyceridemia (≥200 mg/dl) was detected in 12.7% and low HDL-C (<40 mg/dl) in 12.8%; both were more common in men (OR: 1.43; 95% CI 1.37---1.48; p<0.001 and OR: 1.59; 95% CI 1.55---1.63; p<0.001, respectively) ( Table 5 ).
The prevalence of lipid disorders increased and then decreased with age ( Figures 1---3) , the highest prevalences being found in the fourth decade of life in men (Table 6) , and one or two decades later in women (Table 7) .
When hypercholesterolemia was defined as TC ≥200 mg/dl or below this threshold under lipid-lowering therapy, its prevalence rose to 63.7% (unadjusted 73.5%), with no significant difference between the sexes (M: 63.9%; F: 63.4%). When account was taken of both 10-year risk of cardiovascular death and TC levels, the prevalence of hypercholesterolemia in the study population reached 82.2% (M: 83.1%; F: 81.4%; p<0.001).
Lipid-lowering therapy
Of the population aged ≥40 years, 54.1% met eligibility criteria for lipid-lowering therapy (M: 57.8%; F: 50.8%); this finding was significantly more common in men (OR: 1.45; 95% CI 1.31---1.61; p<0.001) and increased with age ( Figure 4 ). In this patient subgroup, 44.7% were medicated with statins (M: 45.4%; F: 44.0%), and of those with indication for lipid-lowering therapy, 77.7% were receiving treatment, with a higher proportion of women (M: 73.6%; F: 81.4%). However, of those medicated with statins, only 16.0% had controlled TC (≤175 mg/dl) ---M: 18.6%; F: 13.8% ---and only 12.8% had controlled levels of both TC (≤175 mg/dl) and LDL-C (<100 mg/dl) ---M: 15.1%; F: 10.8%.
Discussion
The present study shows that there is a high prevalence of dyslipidemia among adult primary health care users in Portugal. Hypercholesterolemia was detected in 47% of the study population (based on a TC cut-off of 200 mg/dl), and 38.4% had LDL-C ≥130 mg/dl. Elevated TG (≥200 mg/dl) and low HDL-C (<40 mg/dl) were less prevalent, affecting under 13% of the population.
The prevalence of CVD has progressively increased, initially in developed countries and more recently in developing countries, in parallel with changes in lifestyle and increases in body weight. The prevalence of obesity has also risen in the last ten years in Portugal, 27, 28 and is now estimated at 16.8% of men and 21.8% of women. 29 The adverse epidemiological impact of cardiovascular risk factors would probably be even greater were it not for the implementation of preventive measures designed to improve their control. For example, improved detection and treatment of hypertension has led to a progressive reduction in mean blood pressure values worldwide over the last 30 years. 30 However, the effect of various interventions designed to improve lipid profile has probably been more limited; despite the availability and widespread use of powerful lipid-lowering drugs, mean TC levels have remained virtually unchanged worldwide over the same period. 31 It is thus particularly important to assess a population's lipid profile and the extent of control of dyslipidemia.
Mean TC adjusted for gender and age in our population of adult primary health care users (200±40 mg/dl) is similar to that observed in developed countries of western Europe, North America and south-east Asia (M: 203 mg [196---208 mg]; F: 202 mg [195---210 mg]). 30 Although overall mean TC levels are similar in both sexes, there are significant differences with age. TC, LDL-C and TG increase with age, reaching maximum values in men aged 40---49 and in women aged 50---59, the differences being more marked in younger age-groups, and with significantly higher levels in men. The differences between the sexes tend to disappear or reverse in older individuals, with slightly higher levels in women. These changes in lipid profile with age have also been reported in other studies. 32 The prevalence of dyslipidemia in Portugal has been investigated in various epidemiological studies at regional 17---19 and national level 20, 21 and estimated in a systematic review. 22---24 Seventy-one percent of these studies used a TC cut-off of ≥200 mg/dl as the criterion of hypercholesterolemia and reported an estimated prevalence ranging between 47% and 75%. 22---24 The 2001 BECEL epidemiological study, aimed at characterizing lipid profile in the Portuguese population, included 1500 individuals aged 18---96 years. 22---24 Hypercholesterolemia (defined as TC ≥190 mg/dl) was found in 68.5% (95% CI 66.4---70.5); 23.4% had TC ≥240 mg/dl, and 71% presented LDL-C ≥115 mg/dl. The ALTO-MAR study (2001) included 16 . 763 individuals, of whom 23.4% presented TC ≥240 mg/dl and 21.8% ≥250 mg/dl. 22---24 Comparison between these studies is hindered by the use of different definitions of dyslipidemia, the result of the varying diagnostic cut-offs used in international guidelines.
The VALSIM study was based on the NCEP ATP III recommendations 15 and the results presented in this article are based on these cut-offs. However, to facilitate comparison with epidemiological studies using different definitions, we also estimated prevalence based on other commonly used cut-offs. Our results suggest a lower prevalence of dyslipidemia among primary health care users in Portugal: 47% had TC ≥200 mg/dl and 16% had ≥240 mg/dl. These values are in line with estimated prevalences of hypercholesterolemia in other southern European countries, including Spain, where it is estimated that 20% of adults present TC >250 mg/dl and 50% present ≥200 mg/dl. 33, 34 Our study also indicates that 44.7% of primary health care users aged over 40 are being treated with statins, which is reflected in increased expenditure on lipid-lowering drugs in Portugal. According to a study by Teixeira et al., 35 the number of daily doses per 1000 population rose from 10.21 in 1995 to 67.93 in 2004. There was thus an annual mean increase of 34.5% in the use of statins during that period, and expenditure on lipid-lowering drugs accounted for 5% of outpatient medication costs (123 million euros) in 2003.
The finding of such a high prevalence and poor control of hypercholesterolemia points to the need for public health measures, particularly promotion of a healthy diet, to complement pharmacological treatment in high-risk groups.
Study limitations
The present study was performed in a primary health care setting, as this is a reliable way of recruiting a large sample of individuals that is representative of a country's different regions. However, caution is required in extrapolating the results to the overall population, since important differences may exist between the population followed in primary health care and others. Furthermore, while the method of selection (the first two patients on any given day) is intended to be random, it may be affected by inequalities in access to health services.
Given the size of the study, laboratory tests were not performed by a single central laboratory. Nevertheless, laboratories in Portugal undergo certification and quality control, which minimizes variation in references values and makes comparison of results acceptable.
Ten-year risk of cardiovascular death was only calculated for those aged over 40, with no upper age limit; for the purposes of the study, individuals aged over 65 were assessed using the formula applicable to those aged 65. This method may have underestimated the actual cardiovascular risk in older individuals, but does not compromise the overall interpretation of the results.
When assessing the prevalence of lipid-lowering therapy, all patients taking such medication were considered eligible for the therapy; the study did not set out to assess the appropriateness of any decision to institute lipid-lowering therapy on the part of attending physicians.
Conclusions
Dyslipidemia is highly prevalent in primary health care users in Portugal, with elevated TC levels (≥200 mg/dl) in 47%. The study's results contribute to the epidemiological characterization of cardiovascular risk in the Portuguese population, which is essential for the planning of appropriate preventive public health measures. In addition, the study updates estimates of prevalence reported by previous studies and provides data on prevalences by gender and age and using different diagnostic cut-offs.
